Introduction
The Approximately Continuous Perron integral was defined by Burkill [2] and its Riemann-type definition was given by Bullen [3] . Schwabik [6] presented a generalized version of the Perron integral leading to the new approach to a generalized ordinary differential equation. The authors developed a generalization of Approximately Continuous Perron (GAP)-integral and defined the primitive for the GAP-integral [1] . In the present paper attempt has been made to study some properties of primitive related to GAP-integral and also it is possible to give a characterization of the GAP-integral by its primitive. A fundamental type theorem for the GAP-integral has been established. 
Preliminaries and definitions
and ∆ is an approximate full cover with [y i , z i ] coming from ∆ or more precisely,
In [1] , the GAP-integral is defined as follows:
The set of all functions U which are GAP-integrable on [a, b] is denoted by GAP [a, b] . We use the notation
for the Riemann-type sum corresponding to the function U and the ∆-division
Note that the integral is uniquely determined. With the notion of partial division we have proved the following theorem in [1] .
ON PRIMITIVE FOR THE GAP-INTEGRAL
In [1] , the indefinite GAP-integral is defined as follows:
We take this function φ as the primitive of U .
We need the following definitions to establish some results in the consequence:
represents the set of all points x ∈ E such that x is a point of density of E.
Ò Ø ÓÒ 2.5º ([4]) A number
A is said to be the approximate limit of a function f at x 0 if for every ε > 0 there exists a set D of density 1 at x 0 such that |f (x) − A| < ε for every x ∈ D\{x 0 }. We write lim ap
Next we define a function f to be approximately continuous at
We state Vitali's covering theorem without proof for further use: 
where |X| denotes the outer measure of X.
We recall that the outer measure of X is defined to be
in which I i denote intervals.
Some results on primitives
P r o o f. In order to prove that the function φ is measurable, let α be a real number.
be the collection of sets generated by ∆. We will assume that each point of D s is a point of density of
Hence
In a similar way, we can show that
Therefore, φ is a measurable function. 
Then for each τ ∈ X there is a η(τ ) > 0 such that for every approximate neighbourhood D τ of τ either there is a point α ∈ D τ with 0 < τ − α < δ (δ > 0) and
or there is a point β ∈ D τ with 0 < β − τ < δ and
Then the above family of closed intervals [α, τ ] or [τ, β] covers X n in the Vitali sense.
By the Vitali's covering theorem, for every ε > 0, we can find a finite number
Since ε > 0 is arbitrary, the outer measure of X n is 0 and so is X. 
Again, by the given condition, for given ε > 0 we have
For each n, there exists a measurable set D τ n ⊆ [a, b] of density 1 at τ n and
The set S τ is measurable and
ON PRIMITIVE FOR THE GAP-INTEGRAL
The set S τ n is measurable and τ n ∈ S d τ n . The sets S τ : τ ∈ [a, b] − X and S τ n : n ∈ Z + define an approximate full cover ∆ of [a, b] .
We split up the sum over the ∆-division into two partial sums 1 and 2 in which τ ∈ [a, b] − X and τ ∈ X respectively. Then we obtain
Since ε > 0 is arbitrary, it follows that 
P r o o f. Let there be an approximate full cover ∆ of [a, b] such that the two inequalities are satisfied. 
